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Tb_Ti.O. (J=6 4f ?)

Phase diagram of Ising pyrochlore magnets with nearest
neighbour exchange and long range dipolar interactions
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Spectral Weight at non-zero Q: Diffuse Neutron Scattering
in DsziZO7 and HoZTi207
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Magnetic Charges in Spin Ice
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Experimental Probes on Complementary Timescales
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Crossover from Exchange Narrowed to Broadened Regimes
in Dszi207
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Quantum Excitations in Quantum Spin Ice
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YbZTi207: A Candidate Quantum Spin Liquid
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Tuning Hole Density in Ga, Mn As (x=0.07) with Gate Voltage
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w(:]}w Low energy u*beam and set-up for LE-uSR (LEM)
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Low Energy SR — Local Probe of Internal Magnetic
Field Distribution on nanometre Lengthscales for Studies of

"hin Films and Buried Interfaces
No. of Muons (x102)

O 5 10 15 20 25 30

O | Ol
e T o 0° déb
200 [ e ) .
400 .
Depth 60 nm Gal_xM nxAS
(Angstroms) -
ORNTE T 30 nm GaAs
M R 20 SI GaAs (001) sub.
5 20
1000 ' '

E. Morenzoni et al, J. Phys Condens Matt 16, S4583 (2004)



Systematic homogeneous spin freezing involving the entire volume fraction

observed on both sides of the semiconducting-metal transition
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Summary

*Fundamental Research : uSR is invaluable in investigating magnetic
ordering and excitations on a unique timescale largely inaccessible
with other techniques. In addition, it is sensitive to spectral weight
across the whole Brillouin zone. Often good timing resolution will be
vital.

*Device Applications : as a local probe, uSR is particularly sensitive
to heterogeneities, which place severe constraints on technological
uses; it is well suited to dilute magnetic systems. Complementary
depth resolved spin resonance techniques like LE-uSR provide
uniqgue opportunities to explore interlayer coupling and excitations
in artificial heterostructures, of importance to understand spin
decoherence.
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Typical uSR spectra
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Synthesis of Ga, Mn As Heterostructures using Nonequilibrium
Molecular Beam Epitaxy Techniques
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Probability of positron emission as a function of angle from
the muon spin, at various positron energies; Lifetime=2.197 us



Magnetization M (ug/Mn)
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LEAWLSR — Local Probe of Internal Magnetic
Field Distribution on nanometre Lengthscales
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Systematic homogeneous spin freezing involving
the entire volume fraction observed on
both sides of the semiconducting-metal transition

Asymmetry

S. R. Dunsiger et al, Nature Mater 9, 299 (2010)
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